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This invention relates fo synthetic resins pre- 
pared ïrom ïurïural and phenol and to methods 
and steps oï making same. 
It is well known in the art that resins can be 
marie ïrom furfural and phenol, which bave the 
properties of durabflity and resistance to water, 
acids, and other corrosive and destructive influ- 
ences which make them desirable for coating 
compositions. Heretofore, however, the resins 
prepared according to the methods described in 
the prior art are hot suitable as such for coating 
compositions because they are incompatible with 
vegetable oils. lecognizing the desirability of 
an off soluble furfural-phenol vegetable resin, 
several methods have been suggested te make 
them compatible with vegetabie oils. One pro- 
posed method attains that objective by fusing 
furfural-phenol resin with rosin but the use of 
this method is limited because the presence of 
ïosin detracts from the desirable properties of 
the resin in direct proportion fo the relative 
amount of rosin present. Two other methods 
suggested ïor the preparation of off soluble fur- 
fural-phenol resins make use of substituted phe- 
nols mainiy para substituted phenols or phenolic 
bodies containing two or more benzene rings. 
These latter methods, whi!e ;hey do produce off 
soluble resins, are undesirable economically, since 
these substituted and multiple ring phenolic bod- 
ies are relatively expensive. 
In accordance with the present invention, resins 
soluble in vegetable oils such as tung off, linseed 
off, rapeseed off, castor off and similar oils, are 
formed by heating furfural and an excess of phe- 
nol in the presence of a basic catalyst fo!lowed 
by neutralization and dehydration undeï a vacu- 
um to remove unreacted phenol, solvent and any 
wateï which may be present. These new resins 
are'useïul for impregnating and laminating pur 
poses and being compatible with vegetable oi] 
are useful in the preparation of solutions for pro- 
tective coatings and varnishes. I have discovered 
that the solubility or compatibility of furfuïal- 
phenol ïesinous products in vegetabie off depends 
upon the ratio of furfural fo phenol used in their 
preparation. The molar ratio of phenol fo fur- 
rural used must be greater than 2 to 1--preferably 
about 4 or more to 1. lroducts formed by react- 
ing ïurfural with an excess of phenol in accord- 
ance with the methods hereinafter t) be described 
are chaïacterized by being readily soluble or 
compatible with vegetable ofls without the addi- 
tion of a solubilizing agent or other treatment. 
Briefly, in carrying out the present invention, 
ïurfural and an excess of phenol are heated in 
the presence of a basic catalyst at a temperature 
of about 80 ° fo 160 ° C. preferably 100 ° fo 120 ° C. 
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until the composition of the resulting resin varies 
between about 0.5 fo 0.7 mole of furfural per mole 
of phenol. As a convenient method of obtaining 
a resin of that composition, I prefer fo use about 
5 1 mole of furfural per 4 moles of phenol as the 
initial ratio of those reactants. Generally, in 
respect fo rime, I have found that a heating period 
of 1 to 2 hours is sufficient fo effect the desired 
degree of resinification. 
]9 As a preférred embodiment of my invention, 
may employ a solvent such as benzene, toluene, 
or even an aliphatic hydrocarbon boiling within 
the range of about 80 ° to 150 ° C. These solvents 
hot only provide a convenient method, of con- 
l» trolling the reaction but in addition, provide a 
method of measuring the extent of the reaction. 
This latter result follows from the fact that since 
one mole of water is formed per mole of furfural 
reacting, a method for determining the amount of 
20 water formed during the reaction is a measure of 
the extent of the reaction. The reaction product 
so formed is a viscous liquid which afteï neu- 
tralization by the addition of an acid to a 
of about 5-7 and distillation undeï a vacuum fo 
25 remove unreacted phenol, solvent, and water 
yields a fusible and off soluble resin. Since an 
excess of phenol is used in the process, the excess 
phenol must be recovered for efficient operation. 
The yields of the off soluble resins obtainable by 
30 the process of this invention based upon the 
amount of phenol consumed in the process are 
practically quantitative. 
In the manufacture of off varnishes from the 
resinous bodies fo which this invention is directed, 
5 the methods and proportions generally used may 
be followed. The resinous product is dissolved in 
the fatty off by heating and the heating continued 
until the desired viscosity or "body" is obtained. 
Suitable solvents, such as petroleum thinner, 
4o turpentine and other solvents commorfly used in 
varnih, and driers if desired are then added and 
af.ter cooling the varnish so formed is ready for 
use. Varnishes prepared in this manner are fast 
drying fo a non-tacky condition. This property of 
45 rapid drying in conjunction with the properties 
of fiexibility, toughness, adhesiveness, and resist- 
ance fo acids, alkalies, water and weather condi- 
tions particularly adapt them for use as protec- 
tire coatings such as for table tops, ïeacting 
50 vessels, wire, structural steel and similar materi- 
als. 
The following examles are given to illustrate 
the present invention. Parts given are parts by 
weight. 
5 Examp¢  
Phenol (376.4 parts) and sodium hydroxide 
(7.53 parts) were added to  reaction_vessel 
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equipped with a stirrer, thermometer, condenser 
and Bidwell trap. Aïter dissolving the sodium 
hydroxide in the phenol by heating the mixture 
fo 160 ° C. with stirring, the resu!ting solution 
was cooled fo about 100 ° C. and 120 parts of 
benzene added. The solution was then refluxed 
ai 120 ° C. the condensate returning to the re- 
action vessel by way of tloEe Bidweil trap until 
all the water was removed. About 3 parts of 
wter ws removed by this operution. 96.1 parts 
of furfl wus then udded nd the system was 
refled ut 120  C. for  period oî 1/ hours as 
belote ding which opertion 18 parts of wuter 
ws collected in the Bidwell trap. The mixture 
was then neutrlized by the addition of about 60 
prts of  10 per cent hydrochloric ucid solution 
which gve  pE of about 6-7 determined by 
triturting  smull sumple of the resin with an 
equl vole oî wuter for 5 minutes and then 
measurg the pli of the aqueous layer with pli 
indicator paper (Hydrion). After standing about 
1 hour and decanting the water layer, the mix- 
te was subjected to vacuun distil!ution for 
24 hors at a pressure of 7-10 mm. and u tem- 
perate oï 150  C. which removed xcess phenol, 
water and benzene. Two hundred twenty-five 
parts of u dark bïon brittle roE_: w» 
tained which wus soluble in aromutic hydrocar- 
bo, tg off, linseed oil, rupeseed off, perillu 
off, soy bean off, China-wood off and custer oil. 
ExampIe 2 
Phenol (2702 parts) and sodium hydroxide (54 
par) were udded to u reaction vessel similur tq 
that ed in Example 1. After disolving the 
sodium hyoxide  the phenol by heating the 
mixture to 160  C. with stirring, the resulting 
solution was cooled to about 1!5  C. and then 
552 parts oï ïïurul wus udded to it over 
period oï about 30 minutes. The solution wus 
then heated fo about 120  C. and held ai that 
temperature ïor a period oï 2 hours after which 
the pli was adjusted to u value of 5.5 by the 
addition of 420 parts by volume of 3 normal 
drochloric acid to it. The mixture was sub- 
jected fo vacuum distillution for 3 hours ut 
pressée of 7 mm. and a temperature of 145  C. 
which removed excess phenol and wuter. 1370 
par oï brittle, off soluble resin wus obtained on 
cooling which was soluble in urornutic hy'ocur- 
bons, tg off, linseed off, rapeseed off and caster 
o. 
ExamPIe 3 
To 0 parts of tg off wch hud been heuted 
fo 100  C. is added 20 parts oï the resin of Ex- 
ample 1 with stirring. After ail the resin had 
gone into solution, the resulting solution was 
heated fo a mperature of 225  C. for u period 
of about 20 minutes to give a product of tloEe 
desir viscosity or "body." Since the resulting 
liquid is too viscous ïor viscosity determinations 
by means of a viscosimeter, I resort to the 
called "string" method for those meusurements. 
In is method a portion of the resin solution is 
placed upon a cool plate, the surface of the resin 
touched with the flnger, and then upon with- 
drawg the finger vertically a "string" of resin 
is formed and the more viscous the rein the 
greater the length oï the string belote it broke. 
Following the ïoregog procedure the resin-tung 
off solution hea.ted as above gave a 6 inch "string." 
To prepare a varnish, upproximute!y 85 parts 
oï a solution consisting of 3 parts toluene and 1 
pt phtha, together with 1 part lead naph- 
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thenate and 0. part each of manganese and 
cobalt naphthenates as driers were added to the 
resin tung off solution. The resulting amber 
colored varnish so obtained is characterized by 
5 rapid drying and excellent resistance to acids, 
alka.lies, moisture and other destructive influence 
alkalies, moisture and other destructive in- 
fluences. 
If is fo be understood that the foïegoing de- 
10 tails are given merely by way of illustration and 
that many variations may be ruade therein with- 
out departing from the spirit or scope oï the in- 
vention. As for example, instead oï sodium hy- 
droxide I may use other basic catalysts such as 
15 potassium hydroxide, barium hydroxide, lime, 
sodium carbonate or potassium carbonate with 
equal results. Likewise, other acids including 
both mineral and organic acids may be used ïor 
neutralizing the mixture. 
20 Having thus set ïorth the nature oï my in- 
vention, what I claire is: 
1. The method ïor producing an off soluble 
resin which comprises heating a mixture con- 
sisting oï ïurfuïal and phenol in the approximate 
25 molar ratio oï 1 fo  in the presence of a basic 
catalyst until a viscous resin is obtained, ad- 
justing the pE of the mixture to a value of about 
5 to V by the addition of an acid thereto and 
then removing the excess phenol and water 
:»0 thereïrom. 
2. The method for producing an off soluble 
resin which comprises heating a mixture con- 
sisting oï ïurfural and phenol in the approximate 
ratio of 1 to  in the presence oï a basic catalyst 
35 until a viscous liquid is obtained, adding acid 
thereto until said mixture is slightly acid and 
then removing the excess phenol and water there- 
_çronl. 
3. The method for pïoducing an off soluble 
4o resin which comprises heating a mixture con- 
sisting of furfural and phenol in the approximate 
ratio of 1 to  in tloEe presence of sodium hydrox- 
ide until a viscous resin is obtained, adjusting 
the pE oï the mixture fo a value oï about 5 fo V 
by the addition of an acid thereto and then re- 
45 moving the excess phenol and water thereïrom. 
4. The method for producing an oil soluble 
resin which comprises heating a mixture con- 
sisting of ïurfural and phenol in the approximate 
ratio oï 1 fo 4 in the presence of sodium hydrox- 
50 ide until a viscous liquid is obtained, adjusting 
the pE of the mixture fo a value oï about 5 to ï 
by the addition oï an acid thereto and then re- 
moving the excess phenol and water thereïrom. 
5. The method ïor producing an off soluble 
55 resin which comprises heating a mixture con- 
sisting of furïural and phenol in the approximate 
molar ratio oï 1 to 4 in the presence of an or- 
ganic solvent and a basic catalyst until a viscous 
resin is obtained, adjusting the pE oï the mix- 
e0 ture to a value oï about 5 fo ï by the addition 
of an acid thereto and then removing the excess 
phenol, solvent and water thereïrom. 
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